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= |Ncreased EREGMIES
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Nt the ULS, ARCEIC >SECcurity
e Search and Rescue

(SAR)
e Oil Spill Response
e Assert Sovereignty
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3 Irripziet of dirrllnisnl
agezllzition of pplelflting
ULSALRGLIC

e [ncreased human activity due to new opportunities
e Enhancement in Governmental capacity to cope

“Operating in the Arctic: Supporting U.S. Coast Guard Challenges
through Research”, September 21 - 23, 2010 Sponsored by Dept. of
Homeland Security, University of Alaska, Fairbanks.

“AK Deep Draft Arctic Ports Charette”, May 16-17, 2011, Anchorage, AK
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4 If we zaire tg “goaregia”, wWrars will we
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o Maritime operations require shore-side support civil
infrastructure
= Safe harbor/ port facilities
= Fuel
= Food

= Waste Handling/ Disposal

e May require specialized support infrastructure
= E.g., Oil-spill response
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INTRODUCTION

3 Trie reralncder of trils presareecion Wil
CONSIEERHIENOIOWIRENEUESHOISE
o HOowW are some maritime operations presently.
supported?

o \What is the status of existing shore-side support
facilities? (What assets exist?)

e What are the engineering challenges of building new
marine civil infrastructure?
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INTRODUCTION

3 Clairifiezitior)
o What IS meant by MamReE VI nira StuctUReES
= Civil' Engineering infrastructure that would support
maritime operations
= F£.g.:
o Safe Harbor/ Ports

o Fuel/ Re-supply facilities
o Offshore moorings
o Aircraft runways
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4 Clairiflczition)
s Whiat IS meant By an GPERLORNE
= Enterprising human activity
= F£.g.:
o Military operation
o O&G exploration and production activities

o Commercial tourism activities
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1 Alrerarft racilities

= EXTENSIVENEtWO K Ol aichalit

Most owned/ maintained by Alaska
Department of Transportation and

Public Facilities (AKDOT&PF) Y, T
Larger aircraft (e.g., 737) ‘ , s

= Barrow AN il TS ™ W g
= Kotzebue & e

= Nome ol

More information at:
http://dot.alaska.gov N ey
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North Slope
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e e |
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Marine Exchange of Alaska
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What is the status of existin
shore-side support infrastructure?

(What is available?)

Point Hope '

Neme

Ketzepue Western Alaska
2 ethe Port Information .
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9
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Marine Exchange of Alaska
www.mxak.org
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http://www.kawerak.org/tribalHomePages/unalakleet/index.html
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N Port of Nome
5 Port of Norre e =
x SoUthrDock |
n BUIKSECaRGONDOCK:
Lengths: 200"
s Draft: 22.5°
s Westgold Dock
s Bulk Cargo Dock
= Length: 190°
s Draft: 22.5°
= Small Boat Harbor
= Floating Dock

%

DN

Marine Exchange of Alaska

= Length: 120’ www.mxak.org
= Draft: 8
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CEM What is the status of existing

shore-side support infrastructure?
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J PO r.i' of otzene 4 Port of Betrne]
a5 U kS atE Al S al = BalgENEOEK
" Hrwazely OWHEW/SOPENRALET s SEeveral miles up
x Liguid CargoerStoerage: KUSKOKWIm R

146,000 Barrels

\VVessel haul-out area: 1.5
acres

1.6 acres of unpaved
storage

Berthing Length: ~4007;
Draft: 10’

(www.worldportsource.com) i by s Slawyaas ity
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1 Polnt rlope
x Nordockfacilities 1 Unalalklaat

Photo by the Native Village of Unalakleet IRA
Councill;
http://www.kawerak.org/tribalHomePages/unalakl
eet/index.html

Photo by Community and Natural Resources
Lab. Universitv of lllinois at Urbana-Chambpaian
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o Red Dog Zinc Mine
0 2290 Miles pleren) o)f
KOLZEDUE

—act nf | Alin =
EaSt @ QlVe (e

Specialized pier
= Ore loading

7’

Alaska Department of Commerce, Community, and
Economic Development;
http://www.commerce.state.ak.us/
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A\

Ports” — Nortr) Sloge

= Point Barrow North Slope
N Port Information

|

o ® Active Link
~Inactive Link

] Prudhoe Bay

Marine Exchange of Alaska
WWW. mxak.org

ST Mg, Prudhoe Bay
Photo by Douglas Yates;
e Tt “Artists of The Arctic”,
EL L, e S http://www.arcticrefugeart.org/
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CEM What is the status of existin lNE

shore-side support infrastructure?

ollege of Engine

(What is available?)

_

s \Water/ Wastewater facilities
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2 Otner Snora-sicde I
s NUmereus communitestalonart

—

= Apparent after USCG, District 17 Forward Operating
Location Exercise in 2008, Barrow, AK:

“The existing infrastructure in the U.S. Arctic is insufficient to support
prolonged or seasonal Coast Guard operations.”

“Non-governmental berthing/messing in the U.S. Arctic is
insufficient to support prolonged or seasonal Coast Guard
operations”



CEM What is the status of existin

shore-side support infrastructure?
(What is available?)

UAF College of Engineeting & Mines

1 Alreraft Facilities

(2




CEM What is the status of existing lNE

shore-side support infrastructure?
(What is available?)
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( EM What are the engineering challenges lNE
I ]

| Frull#rg 5 to Planning, Dasigning,
Carigtructirig) aricl Mailritziriiric) niew rrizirine
CIVIINRIFESURUCHNIE

s Challenges of the arctic environment:
s Extreme cold temperatures
s Sea-ice
= Permafrost — terrestrial and sub-sea

s Accelerating Littoral Drift (from erosion) — due to
diminishing sea-ice
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of building new marine civil
Pieas aTEsnEes £ e infrastructure to support operations?

1 Crialleniges to Planning, Designing,
Carigtructirig) aricl Mailritziriiric) niew rrizirine
CIVIINiESulEtlRe
s Challenges in the U.S. Arctic:

s Bathymetry not well defined
s Logistical challenges

= Environmental parameters needed for

engineering design are not readily available

Need engineering design criteria for the U.S.

Arctic
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of building new marine civil
JAT oleae e Brsneeng & Hines infrastructure to support operations?

c-l

4 Scernario — Bulldirig 2 nort ir) tne Arciic

3 Enlgfinierine) C'n:JJJe IGESE
= Most off the Chukchifand Beaurort seas are shallow near'snore

s Dredge a navigation channel
Will"accelerated erosion quickly fill in the channel?

If we expose sub-sea permafrost, will the soil melt and the
channel collapse?

Ice-floes are known to gouge the seafloor near shore.
Will ice gouging “bulldoze” soil into the channel?

Should we explore alternatives to conventional port
design?
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of building new marine civil

infrastructure to support operations?

riairio — Dasigr arn offsnore vessel rriooririg to
Ugoort goerstiorns

CORSUIERERE “'JJndJJJ,g”*
o * 5 - Design: Moorings
s Environmental parapmters:

s Consider the possibility of ice

= If ice is @ concern, requires special analysis
= No further information given
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of building new marine civil
HAT ol orErsine infrastructure to support operations?

~r

cerario — Dasign ar offsnore vassel rnooririg to
SUDDOrt goarations

L
U]

=) _Jmssrm GREHEIIEREES
design @ mooring tor survive sea-ice:

= What are the design wind an sea conditions?

Data collected to date may not be appropriate for
engineering design...why?
A reliably engineered system is not designed for the

mean, it must be designed for the extreme.

What are extreme metocean condition in the U.S.
Arctic?

What will they be in the future??...(climate change




of building new marine civi

( EM What are the engineering challenges lNE
I !

olese of fnsne infrastructure to support operations?

cerario — Dasign arn offsnore vessel rrnooririg to
Ugoort goerstiorns

9908: Pacralatin cnlel peittrzll ¢z dncltisiries —
ArCtic Offishere structUures

s Design normative intended to answer some of these
questions

= Provides a rational basis for the design of “reliable”
offshore structures in the Arctic.

= However, design values for U.S waters are lacking
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3 Scernario — Deasigr arn offsnore vasseal rriooririg to
SUDPOrt 9perations

Table B.8-1 — Chukchi Sea meteorological conditions
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4 ~r

cenario — Dasigrn ar offsnore vassel rmooririg to
sUpDore ggarations

L
U?

Table B.8-2 — Chukchi Sea oceanographic conditions
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1 Sceriario — Dasign an offsniore vessel mooring to
SUDYOrt gparatiors

Table B.7-1 — Beaufort Sea meteorological conditions

than 5 miles

Aveérage annual Range in
Parsmeter value annual values
Maximum (*C) 20 10 30
Alr lermperature Minimum (°C) -30 -20 b -4
Fmezing degres days 4500 350010 5 500
Wind speed @ 10m .
elev ation 10 minute average {m's) i6lo22 31033
Dominant winter diection 275 ND
Wind direcion S0° (50% of
Dominant sumimer deection srong winds are ND
fom N and NW)
Anrual ranfal (mm) 150 100 © 200
Precpitaton
Annual snowtall (mm) 750 600 1 100
Visdily (log, snow, eic.) | Anfual number of days with Visblly less | 5 ¢ 4w fime ND

Tabie B.7-2 - Beaufort Sea oceanographic conditions

Average annual Range in
Fammeter value annual values

Waves ~ offshere (> 100m Signiican! wave height (m) 23 0510338
wales depth) Range o zerocmssing pedods (sac) 73 371092

Near surface maximum speed {cmisec) K 2108
Current

Bollom maximum speed (amisec) ND ND
Tidal curmnt Maximum surface speed (omisec) ND ND
Tide Tital range (1otal) (m) ND ND
Wind inducad sugye Waler degth increase range fotal (m) ND ND

Average surface s alinily (ppt) 21030 ND

Summer sudace maximun (°C) ND ND
Waler lemp

Summer suface average ("C) Wpoi0C ND
Seabed geolechnica ~ Gouge deplh {m) 45 6lo7




( EM What are the engineering challenges l NE

of building new marine civil
HAT ol orErsine infrastructure to support operations?

J Ernlgineering deasigr criteria for trie U.S

)
Arcelc

partially solved...”

s Environmental demands on new Arctic marine

civil infrastructure must be well-understood to
design successful engineered systems




( EM What are the engineering challenges lNE

of building new marine civil
Feae BrEsne infrastructure to support operations?

J Ernginieering deasigr criteria for trie
Arcrie
" r‘J‘JVJI‘JrJJ‘J‘]\—'rlFJJ Jl—‘m,m,b or. rrurJrH

iR CIItIES) OIiSNOrE MOOKINGS) N the Arctic:
= Design wind speed
= Design wave height
= Design current velocity
s Understand sub-sea permafrost
s Sea-ice
= Thickness distribution in the various regions

= Mechanical properties (e.g., strength of sea ice)
= Design floe velocity
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J Ernlgineering deasigr criteria for trie U.S
Aretie

s MUSt characterize the extreme-Valle events —
statistically: low probability Off occurrence

= [his information is necessary to design and
construct safe and reliable infrastructure

s Safe for those that use the facility, or may be
impacted by a failure

s Reliable so the facilities are functional when
needed




‘ EM What are the engineering challenges l N E

of building new marine civil
AT COlEE BT EIRRERE & O infrastructure to support operations?

J Ernlgineering deasigr criteria for trie U.S
Arecrie

WD A “'“'.“""V'.. ...-” .;".""‘-;.i"" d DIrE ‘1r~raoc avict
E.g., builldings, highway: bridges, Water;
wastewater systems, etc.

= Require input appropriate for the U.S. Arctic

= Need the mean + dispersion of data to
identify extreme values
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of building new marine civil
Pieas aTEsnEes £ e infrastructure to support operations?

J Ernlgineering deasigr criteria for trie U.S
Arecele

VIV vView:

Developing reliability-based engineering
design criteria for “our” Arctic will require a
strong collaborative relationship between

scientists and engineers that specialize in
cold regions issues.
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